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(54) MAGNETIC RECORDING MEDIUM AND SERVO SIGNAL WRITE METHOD FOR THE MEDIUM 

(57)Abstract: 

PURPOSE: To cope with the rise of density of a magnetic recording 
medium such as a magnetic disk and to obtain a sufficient reproduced 
output. 

CONSTITUTION: A resist 8 is formed on the surface of a magnetic 
disk 5 consisting of a substrate 6 and a magnetic layer 7 laminated on 
the upper face of the substrate 6, and laser light is turned on/off 
synchronously with a clock pulse to cut the resist 8 in the outermost 
periphery of the magnetic disk 5. Each part of the magnetic layer 7 
exposed by this cutting is subjected to etching treatment, and all of 
the resist 8 is removed, and a servo signal is written in the remaining 
magnetic layer 7 synchronously with the clock pulse. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the servo signal write-in approach to a magnetic-recording medium 

and magnetic-recording media, such as a magnetic disk and a magneto-optic disk. 

[0002] 

[Description of the Prior Art] In recent years, the densification of data recorders, such as a hard disk drive unit, and a 
miniaturization are progressing. Especially densification is realized by narrowing the width of recording track of a 
disk, and making [ many ] the number of a truck. 

[0003] He is trying to write a servo signal in a disk before factory shipments on the other hand. A servo signal is for 
making it move in the center of the truck aiming at a head like common knowledge. Servo writer equipment is used for 
this writing. 

[0004] the top view showing the format condition of the disk of the former [ drawing 7 ] here - it is - moreover, 
drawing 8 - the -- it is an enlarged drawing a part. In drawing 8 , the part shown with Sign Sp is the servo pattern 
section, and the parts shown with Sign Dp are data division. In addition, by the actual disk, about 1000-set one set of 
the servo pattern section Sp and data division Dp is prepared. 

[0005] By the way, since the servo writer equipment mentioned above is equipped with the positioning device highly 
precise since it corresponds to high density record-ization, it has the trouble of being an expensive rank. Moreover, 
since it is in the inclination for the time amount which the writing of a servo signal takes to become long in high 
density record, there is also a trouble that a manufacturing cost becomes comparatively high-priced. On the other hand, 
development of the servo writer equipment which has a still highly precise positioning device in connection with 
densification from that of record is also expected. 

[0006] In order to solve these troubles, conventionally, as shown in drawing 9 , it leaves the servo pattern section Sp 
beforehand to the disk 1 by etching, and the approach of carrying out the direct-current magnetization of the it top by 
the large-sized magnetic head 2, and writing in a servo signal is thought out. In addition, in this drawing, the part 
shown with Sign SCp is the servo clock pattern section. Moreover, an arrow head A shows the transit direction of the 
magnetic head 2. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, by magnetic-recording media, such as a disk obtained by the 
conventional servo signal write-in approach mentioned above, there is a trouble that a playback output becomes half 
from becoming only the magnetic domains 2 and 2 which have the sense of the same magnetization as shown in 
drawin gjj) , and - compared with the case where it has the magnetic domain which becomes the reverse sense 
mutually. 

[0008] Then, this invention aims at offering an approach writing in the magnetic-recording medium by which sufficient 
playback output is obtained, and the servo signal to this magnetic-recording medium while it can respond to 
densification. 
[0009] 

[Means for Solving the Problem] A magnetic-recording medium according to claim 1 is characterized by having the 
discrete truck of continuation with which the information signal was magnetically written in the servo signal of 
constant frequency in the magnetic-recording medium which can be written in for the above-mentioned purpose 
achievement. 

[0010] Moreover, a magnetic-recording medium according to claim 2 is characterized by making the frequency of the 
servo signal in a magnetic-recording medium according to claim 1 the same as that of the frequency of a clock pulse. 
[001 1] moreover, a magnetic-recording medium according to claim 3 - claim 1 or claim 2 - it is characterized by 
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preparing the pattern for servo pattern formation for making a magnetic-recording medium given [ one of ] in a term 
generate the pulse for servo pattern formation. 

[0012] An approach to write in the servo signal of a magnetic-recording medium according to claim 4 A resist is 
formed in the front face of the magnetic-recording medium which consists of a substrate and a magnetic layer by which 
a laminating is carried out to one field of this substrate. Subsequently Said resist is cut by the laser beam, 
synchronizing ON/OFF with a clock pulse, and the part of said magnetic layer which this exposed is etched. 
Subsequently After removing said all resists, it is characterized by synchronizing said magnetic layer with said clock 
pulse, and writing in a servo signal. 
[0013] 

[Function] In this invention, a servo signal is not written in on the conventional continuation media, but is recorded on 
a discrete truck. And the discrete truck of continuation instead of a pattern DODISU cleat truck which is said 
conventionally is synchronized with a clock pulse, and the servo signal was written in. 

[0014] Therefore, servo signal write-in equipment with a high precision positioning device like a servo system written 
in the conventional continuation media becomes unnecessary. Moreover, an output doubles compared with the 
approach using a pattern DODISU cleat truck. Furthermore, compared with the servo system written in the 
conventional continuation media, there is little degradation of S/N at the time of an off-track, and it ends. 
[0015] 

[Example] Hereafter, this invention is explained based on a drawing. First, this invention leaves the servo track 
(correctly discrete truck of continuation) for writing in a servo signal by etching rather than leaves the servo pattern 
section of a magnetic disk (magnetic-recording medium) by etching, and writes in the signal of a certain frequency 
(one twice the frequency [ for example, ] of a clock pulse) which synchronized the clock pulse on it. 
[0016] Drawin g 1 is the top view showing one example of the magnetic disk which is a magnetic-recording medium 
concerning this invention. Moreover, drawing 2 is drawing showing the sense of magnetization of this magnetic disk, 
and a playback output wave. As shown in drawing 1 , only the servo track is left behind to the servo field Sp of a 
magnetic disk 5 by etching. In this case, a servo track is formed on the basis of a clock pulse. On the other hand, said 
clock pulse is synchronized with the servo field Sp, and the signal of the same frequency is written in the front face of 
a magnetic disk 5. 

[0017] Thus, a servo signal is written in a discrete truck rather than is written in on a continuation truck like before. 
And not using the discrete truck said from the former but using the discrete truck of continuation, this is synchronized 
with a clock pulse and it is written in it. 

[0018] In this case, the discrete truck has the description that the off-track property of a S/N ratio is excellent compared 
with a continuation truck. Here, drawing 3 is drawing showing the off-track property of the S/N ratio of a continuation 
truck and a discrete truck. Here, Noise N uses the thing excluding the device noise from the measured total noise 
component, using the value from the peak of a signal regeneration electrical potential difference (dBm) to a peak as a 
signal S. The theoretical S/N ratio of a discrete truck when a line makes an axis of abscissa the amount of off-tracks by 
"**" is expressed, and it is the following, and can make and ask. In addition, the medium noise is assumed to be what 
consists only of the corpuscular character noise. 

[0019] If nu is made into the number of the magnetic particles which participate in playback per unit time amount, this 
nu will be given by nu=alpha nuOWv2/f. In this case, for the width of recording track and v, relative velocity and fare 
[ W / the particle number per unit volume and alpha of a record frequency and nu 0 ] proportionality constants. 
[0020] Since Signal S is proportional to a particle number nu and a noise is proportional to the standard deviation 
(nu/2) 1/2, a S/N ratio will be proportional to the formula which becomes v(alphanuOW) 1/2-/(1)1/2, and a S/N ratio 
will be proportional to the square root of the ON width of recording track of the magnetic head after all. Therefore, it 
becomes like the curve of drawing 3 . 

[0021] On the other hand, since the sense of the magnetization in each magnetic domains 2 and 2 and - is the reverse 
sense mutually as shown in drawing 2 , in a magnetization transition region, a twice as many playback output as this 
will be obtained compared with the former. 

[0022] Next, the creation approach of the magnetic disk 5 shown in drawing 1 is explained, referring to drawing 4 . 
First, a resist 8 is formed in the top face of a magnetic disk 5 at the 1st process shown in drawing 4 (a). A magnetic 
disk 5 consists of a substrate 6 and a magnetic layer 7 formed in the top face of this substrate 6 like illustration. 
[0023] Subsequently, a resist 8 is cut at the 2nd process shown in drawing 4 (b) using the laser oscillation equipment 9 
which oscillates laser beams, such as argon laser. In this case, ON/OFF of a laser beam are synchronized with a clock 
pulse. Here, ON/off-pulse of the laser for cutting is the following, and is made and generated (refer to drawing 5 ). 
[0024] ** Change PG (pulse generator) of a turntable into the clock pulse of one n times the frequency of this by PLL 
(phase locked loop). ** Carry out counting with a counter and create laser-on / off pulse so that it may become the 
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pattern length of a request of the obtained clock pulse. In drawing 5 , the amount of [ of the pulse created by PLL ] two 
pieces have the die length of laser-on / off-pulse. 

[0025] Thus, laser is made to turn on / turn off by the created pulse, and a pattern (pattern for servo pattern formation) 
is cut into the outermost periphery of a magnetic disk 5 (refer to drawing 6 ). In addition, in drawing 4 , a sign 10 is a 
clock pulse generator. 

[0026] Subsequently, the part of the magnetic layer which cut the resist and was exposed at the 3rd process shown in 
drawing 4 (c) is etched by ion beam etching etc. It progresses to the 4th process shown in drawing 4 (d) after 
termination of this 3rd process, and a resist 8 is removed. A servo signal is written in the magnetic layer 7 of a 
magnetic disk 5 after removal of a resist 8 at the 5th process shown in drawing 4 (e). In this case, in this writing, it 
carries out by making it synchronize with the clock pulse used at the 2nd process. 

[0027] That is, the signal of the frequency doubled n by PLL is reproduced by the magnetic head 12. And let the 
reproduced signal be the trigger of the record current generator of the magnetic head 11. Thereby, the synchronization 
with ON/OFF signal of laser and servo signal record can be taken. 

[0028] In addition, although the magnetic-recording medium was used as the magnetic disk in the above-mentioned 

example, you may be a magneto-optic disk. 

[0029] 

[Effect of the Invention] Since according to this invention the servo signal was synchronized with the clock pulse and it 
wrote in the discrete truck of continuation, servo signal write-in equipment with a high precision positioning device 
like a servo system written in the conventional continuation media becomes unnecessary. Moreover, an output doubles 
compared with the approach using a pattern DODISU cleat truck, and the effectiveness that there is little degradation 
of S/N at the time of an off-track, and it ends compared with the servo system written in the further conventional 
continuation media is acquired. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic-recording medium characterized by having the discrete truck of continuation with which the 
information signal was magnetically written in the servo signal of constant frequency in the magnetic-recording 
medium which can be written in. 

[Claim 2] Said servo signal is a magnetic-recording medium according to claim 1 characterized by the frequency being 
the same as the frequency of a clock pulse. 

[Claim 3] claim 1 characterized by said magnetic-recording medium having the pattern for servo pattern formation for 
generating the pulse for servo pattern formation, or claim 2 - a magnetic-recording medium given [ one of ] in a term. 
[Claim 4] A resist is formed in the front face of the magnetic-recording medium which consists of a substrate and a 
magnetic layer by which a laminating is carried out to one field of this substrate. Subsequently Said resist is cut by the 
laser beam, synchronizing ON/OFF with a clock pulse, and the part of said magnetic layer which this exposed is 
etched. Subsequently The servo signal write-in approach to the magnetic-recording medium characterized by 
synchronizing said magnetic layer with said clock pulse, and writing in a servo signal after removing said all resists. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing one example of the magnetic-recording medium concerning this invention. 
[Drawing 2] It is drawing showing the sense of magnetization of this example, and a playback output wave. 
[Drawing 3] It is the property Fig. showing the difference in the off-track property of the S/N ratio of a discrete truck 
and a continuation truck. 

[Drawing 4] It is drawing showing an example of the servo signal write-in process by the servo signal write-in 
approach to the magnetic-recording medium concerning this invention. 

[Drawing 5] It is the wave form chart showing an example of the generation method of the laser-on / off pulse in this 
example. 

[Drawin g 6] It is drawing for explaining an example for taking the synchronization with the ON / off pulse of laser, 
and servo signal record in this example. 

[Drawing 7] It is the top view showing the format condition of the conventional disk. 
[Drawing 8] some of these disks - it is an enlarged drawing. 

[Drawin g 9] It is drawing for explaining the servo signal write-in approach to the conventional magnetic-recording 
medium. 

[Drawing 10] It is drawing for explaining the trouble of this servo signal write-in approach. 
[Description of Notations] 

5 Magnetic Disk (Magnetic-Recording Medium) 

6 Substrate 

7 Magnetic Layer 

8 Resist 

9 Laser Oscillation Equipment 

10 Clock Pulse Generator 

11 12 Magnetic head 
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DRAWINGS 



[Drawing 1] 
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[Drawing 6] 
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[Drawing 7] 
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